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ANSONTA-DERBY LOCAL PROTECTION PROJECT

NAUGATUCK RIVER
CONNECTICUT

DESIGN MRMORANDUM NO. 1

1. INTRODUCTION

a. Purpoge. The purpose of this memorandum is to describe the
hydrologic criteris espplicable to the design and the interior drain-
age plan of the Ansonia-Derby Local Protection Project in Ansonie and
Derby, Connecticut on the Naugatuck River and Beaver Brook. - Included
are sections on climatology, streamflow, floods of record, standard
project floods and flood reductions efforded by other flood control
projects. The Ansonia~Derby project is entirely separete from the ad-
Jolning Derby local protection project which hag been recommended and
is presently awalting Congressionsl action.

be Coordination with local suthorities. The general design has
been developed with the knowledge and concurrence of the officials of
the cities of Ansonie and Derby who will be furnished coples of this
design memorandum for review and comment.

PART I - HYDROLOGY

2. DESCRIPTION OF WATERSHED AND PRCJECT

a. Naugatuck River watershed. The Naugatuck River, a prineipal
tributary of the Housatonie River, is a rapldly flowlng, ponnavigable
stream. The watershed, located entirely within the western part of
Connecticut, is sbout 50 miles long with a maximum width of 12 miles
and a total drainege ares of 312 square miles (see Basin Map, Plate
No. 1-1}. The headwaters of the Neugastuck River lie about 6 miles
south of the Massachusetts line 1n the southweet corner of the town
of Norfolk at an elevation of about 1,500 feet. The general direction
of flow i= southerly through the commnities of Torrington, Thomaston,
Waterbury, Naugatuck, Beacon Falls, Seymour, Ansonia end Derby. The
Naugatuck River Jjolns the Housatoniec Rlver in its tidal reach, about

12 miles from lLong Teland Sound.  Between the headwabters and Torrington,



the river falls approximately 900 feet in about 13 miles. The
Naugatuck River below Torrington slopes at a rather uniform rate of
about 1h feet per mile to tidewater in Ansonla.

b. Beaver Brook watershed. Beaver Brook, with a dralnage ares
of 3.58 square miles, enters the Naugatuck River at river mile 1.55,
about midway between Divieion Street and the NYNH&H reilroad bridge
in Ansonia, A portion of the drainage area is controlled by head-
water reservoirs so that a net area of 2.89 square miles contributes
to peak discharges at Central Street. The topogrsphy of the water=
shed is hilly and therefore conducive to rapid runoff. Beaver Brook
is 3 miles long and hes a slope of 150 feet per mile. This relatively
steep channel slope meets the Naugatuck River flood plain near Central
Street, skirts the edge of the flcod plain, following the toe of a
ridge, and then for the last 0.2 mile of its course, cuts through the
flocod plain to the Naugatuck River.

¢. Project description. The project is located within the clties -
of Angonia and Derby, New Haven County, Connecticut on the Naugatuck
River and Beaver Brook tributary. Maps of the Naugatuck River basin
and the project site are shown on Plate Nos, l-l and 1l-2. The flood
protection project will extend 2 miles along the Naugatuck River,
beginning 1,300 feet below the Division Street bridge -at river mile 1.0
in the city of Derby, and terminating near the Americen Brass Company
hydroelectric plant at river mile 3.0 in the city of Ansonia. A line
of protection will also be constructed on the west side of Beaver EBrook,
from 400 feet sbove Central Street to its confluence with the Naugatuck
River. The project will include some relocation and realigmment of the
river channel and construction of dikes, floodwalls, highway gate struec=
tures and interior drainage facilitles, ineluwding pumping stations, The
project will provide flood protection to properties on both sides of the
Naugatuck River in the event of the standard project floogd.

3. CLIMATOLOGY

2. General. The Neugatuck River basin has a varieble climste charace
terized by frequent bubt usually short periods of precipitation. The basin
lies in the path of the "prevailing westerlies" which often include cy-
clonic dlsturbences that cross the country from the west or southwest. It
is also exposed to occasional coastal storms, some of tropleal origin, '
that travel up the Atlantic seaboard. It late summer and autumm months
these storms occasionally attain hurricene intensity. The southern portion
of the basin, due to its proximity to the Atlantic coast, escapes the
severlty of cold and depth of snowfall experienced in the higher elevations
in the northern part of the watershed.



b. Temperature. Average monthly temperatures in the Neugatuck
River bagin vary widely throughout the year. The mean annual temper
ature is spproximately 47° F., ranging from about 50° F, near the
‘coast to about 44° F, in the headwaters, The minimun temperature re-
corded in the basin was -25° F, at Waterbury in February 1943; the
maximm recorded temperature was 105° F. which occurred at Waterbury
in July 1926, Freezing temperatures can be expected from the middle
of November until the end of March. The meen, maximmm end minimum
temparatures recorded each month at Bridgeport and Weterbury,
Connecticut are reported in Table 1-l.

ce Precipitation. The mean annmual precipitation over the Naugatuck
River watershed is spproximately 50 inches, varying from 45,86 incheg at
Bridgeport, near the mouth, to 53.48 inches at Norfolk in the northern
end of the watershed. The maximum and minirum annual precipitations at
_ Waterbury for 67 ysars through 1954 are 66.58 inches in 1901 and 31.21
inches in 1931, The rainfall gage at Waterbury wes @estroyed in August
1955 and was not replasced until 1957. However, annual precipitation for
1955 has been estimated at approximately 65 inches. At Bridgeport,
representative of the southern portion of the watershed, the total pre-
cipitation for 1955 was 64,2 inches with 9.62 inches and 10,72 inches
observed during August and October, respectively. Table 1-2 swmerizes
the precipitation records at Bridgeport and Waterbury.

de Snowfall. The average annuel snowfsll over the watershed varies
from sbout 35 inches near the cosst to over 80 inches in the headwater
region. Monthly and ennual average snowfall for 35 years at Norfolk and
62 years at Bridgeport are tebulated in Table 1~3. Snow cover reaches
a maximum depth in March with the water content often 4 to 6 inches.

&, Stormg, The Housatonic Rivexr watershed has experienced storms
of L general types, namely:

(1) Extratropical continental storms which move across the
bagin under the influence of the "prevailing westerlies”.

(2} Extratropical meritime storms which originate and move
northward slong the eastern United States coast.

(3) Storms of tropical origin, some of which attain hurricane
magndtude,

(4) Thunderstorms produced by local convective activity or by
more ganeral frontal ectivity.



TABLE 1l-1

MONTHLY TEMPERATURE RECORD
{Degrees Fanrenneit)

Bridgeport, Connecticut Waterbury, Connecticut
Elevation 7 feet, msl Elevation 340 feet, msl
66 Years of Record 67 Years of Record
Month Mean  Maximum Minimum Mean Maxint_g_g Minimum

January 29.5 68 -1k 27.9 73 -19
February 29.9 70 =20 28.3 T0 =25
April 48,1 o7 9 48,3 oz 11
May 57.0 95 26 59.4 96 26
June 67.5 99 34 68.0 101 33
July T3.1 103 hh T2.9 105 i ]
August TLl.3 101 38 70.8 10k 35
Septenber  65.2 o8 32 64.2 103 25
October 54.5 20 20 535 ol 17
November 43.5 80 8 k2,3 8k 2
December 32,3 Y -12 3.1l 70 -12



TABLE 1-2
MONTHLY PRECIPTTATION RECORD

(In Inches)
Bridgeport, Connecticut Waterbury, Connecticut
Elevation 7 feet, msl Elevation 340 feet, msl
66 Years of Record 67 Years of Record
Month Meen  Maximm  Minimum Mean  Maximm Minimum

Japuary 3476 7.88 .51 - 3.87 10.06 0.8k
Febm&ry 3.14'7 6-32 0.85 3.52 10,00 0.,4'3
March 4,18 9.6k 0.29 k.08 g.46 0.17
April 3090 9. l"'l C. 69 3. 72 11. 51 0. 66
May 3078 10,18 Qe )-l-9 3.95 8.08 0.13
June 3.29 8.’4‘8 0.06 3. 59 11.25 O, 5]4'
July 4,05 18.77 045 4,34 18.10 1.36
August l"o hs 13029 0.20 h‘o 30 9. 1!-8* 0.90
Septembar 3.73 1k.15 0.09 3.66 12.90 0.90
October . 306)"- 10. 72 0.30 3.1!'6 8, 83* 0.20
November 3.7T8 T.60 0.81 3.81 8.Th 0.78
Decauber 3. 83 9085 0.33 3.90 9.82 0.82

ANNUAT, 45,86 64.23 29,57 46.30 66,58 31.21

¥ Probebly exceeded in 1955



TABLE 1-3

MEAN MONTHLY SNOWFALL
(Average Depth in Inches)

Bridgeport, Connecticut Norfolk, Comnecticut
Elevation T feet, msl Elevation 1380 feet, msl
62 Years of Record 35 Years of Record
Snowfall Snowiall
January 8.7 18.5
February 10,1 20.9
March 6.9 15.6
A};ril 1.3 507
May 0.0 0.3
June 0.0 G.0
July 0.0 0.0
Avgust 0.0 0.0
Septenber : 0.0 _ C.0
October 0.0 0.3
Novenber 1.5 6.2
Decexber 645 11.9
ANNUAL | 35.0 9.4



The most severe storms heve been of tropical origin which oc-
cur during the late summer and early autumm, The five noteble recent
storms in the Nemgatuck River basin occurred in March 1936, September
1938, December 1948, and August and October 1955, Of these, the storms
of September 1938, and August and October 1955 were of tropicel origin.
The August 1955 storm, accompanying burricane Diane, dumped sbout 13
inches of rain in the upper pert of the watershed in about 48 hours.
Mass curves of rainfall and ischyetal maps for storms of August and
October 1955 are shown on Plate No. l-4. A more detalled discussion
of recent storms in the Naugatuck River basin is included in Appendix
B, "Interim Report on Review of Survey, Housatonic River Basin,
Neugetuck River," June 1958.

4, RUNOFF

8. Discharge records. The U, S. Geological Survey (USGS) has
published records of river stages and streamflows at 4 locations in
the basin for variocus pericds of time since 1918, The records are
good to excellent, except during periods of lce vhen they are fair,
Records have been lost dwring major floods, but were reproduced from
records et dams, with peak discharges often determined from slope ares
measurements. Flow deta at the gaging stations are surmarized in
Table 1-i. The mean daily discharges of the Naigatuck River at the
USGS Station near Naugatuck from 1936-1955 are shown on Plate No. 1-13.

b. Streemflow data. The aversge annual runocff from the Naugatuck
River basin, based on 33 years of record at the gaging station near
Neaugatuck, Connecticut is about 470 efs, equivalent to 26 inches from
the tributery drainage area of 246 square miles, This represents ebout
50 percent of the average snnual precipitation, with one-third of the
annual runoff normally occurring during the months of March and April.
Mean, meximum and miniwmum monthly and annual runoff in c¢fs for the
period of record at the Naugatuck gege is shown in Table l-5.

5. HISTORY OF FLOODS

a8, Gensrsl. Floods in the Naugatuck River may result from intense
rainfall over the wabtershed or from rainfall in conjunction with melt-
ing snow such as the flood of March 1936, Historic records indicate
that floods may oceur during any season of the yeer. The more critical
floods develop from rainfall alone, when the intenslty of the rainfall
end antecedent conditions rather then the totel volume determine the
magnitude of the flood peeks, This was evident in the storm of August
1955 when the total rainfall was only about one-third greater than the



TABLE 1-4
STREAMFLOW . RECORDS

Dralnage Period of Discharge (CFS)
Location Ares Record Mean¥*  Maximm** Minisum
l sq.mi. 5 ' ‘

Newgatuck River  7L.9  1930-1958  1hk 41,600 7
near Thomaston

Leadmine Brook 24 1930.1958 48,0 16,400 0.08
near Thomaston
Neugatuck River 246 1018-1924k k70 106,000 24
near Naugatuck¥e# 1929-1955

* Through 1955

**% Instanteneous discharge, August 1955
*¥%# Destroyed In 1955 flood, gege installed
near Beacon Falls in 1956



‘TABLE 1-5

MONTHLY RUNOFF

Januery 1919 - September 1955

(cubic feet per second)

Naugatuck River Neer
Naugatuck, Connectlicut

Drainage Area - 246 squere miles

Month

Jenuexry
February
March

April
June

July
August
September

October
November
Decemher

ANNUAL

Meen

563
506
1017

891
586
345
219

259
226
200
372
ko6

K73

Maximm

1,49
1,393
2,155

1,921
1,076
99

957
2,920

1,301

566
1,176
1,066

Minimmm

132
204

459
393
255
133

88

76
68

39
6l
113



storm of December 1948, but the flood peaks were almost four times
the magnitude. The quick development of flocds is due to the many
short, steep tributeries which empty into the maln channel concuxr-
rently. This 18 illustrated by the Pact that major floods have
crested along the entire length of the Naugatuck River within a
period of 5 to 8 hours.

"be Floods of record. The Naugatuck River basin has experilenced
5 major fioods within the past 30 years. These floods are briefly
described in the following parsgraphs and their respective discharges
are ghown in Table 1-6. Water surface profiles of the August end
October 1955 floods are shown on Plate No, 1-2,

(1) March 1536. The March 1936 floods resulted from the -
storms of 9-13 and 16«22 March. The hydrographs at all geging sta-
tions show two rises separated by a recession almosgt to base flow.
Although the reinfall in each storm averaged abouf 3 inches over the
Neugatuck River basin, the Pfirst rise was more than three times ss
great as the second in the lower basin. This was due to two basie’
factors: (a) most of the rainfall in the first storm fell within 2k
bours while the second was over a 48<hour period; and (b) the first
flocod was sugmented by snowmelt from the higher elevations and ninor
ice Jams.

(2) September 1938. The storm producing the flood started
with light rain, gradually increesing in intensity over a L-day
periocd and ending with e heavy downpour assoclated with the hurricene
that struck New England on the 2lgt .of September. The rainfall pat-
tern was especlally conducive to high peak discharges due t0 the
filling of ponds, lakes and swamps and satisfying of initial soil
moisture deficiencies before the intense rainfall occurred: Moreover,

‘rainfall during the previous month was heavier than normel, thereby,
reducing the initial storage and infiltration losses.

(3) December 1948. The storm which produced this flood de-
posited & to 9 inches of rain in approximately 48 hours over the
Neugatuck Biver valley. This flood crested at stages slightly higher
than the September 1938 flood and was the maximum of record prior to
1955, The runoff from rainfall was augmented by snowmelt and frozen
ground conditions. :

(4) August 1955. The greatest flood of record in the Naugatuck

River basin occurred in August 1955. Peak discharges were 3 to 4 times
the magnitude of any other flood. Between the 1llth and 15th of August,

10



Water Surface

TABLE 1-6
MAJOR FLOODS

HOUSATONIC AND NAUGATUCK RIVERS

Contribution to Maximum Discharge

Elevation at in Housatonic River (efs)
Date of Division Naugatuck Housatonic
Flood Street Brildge River River Total
{feet,msl)

Mar 1936 213 27,000 60,000 87,000
Sept 1938 21.3 30,000 60_,000 90,000
Dec 1048 18.8 32,000 50,000 8_2,000
Aug 1955 27.9 112?.000 ho,QOO 152,000
Oct 1955 23.8 40,000 75 ,000 115,000

Water Surface
Elevation at

Shelton, Conn.
~(foet,msl)
18,0
19.6
17.2
.0

21.0

* Abnormal high tide due to hurricane occurred 21 September 1938
at 8 P.M, Maximm discherge occurred 22 September at 1 A.M,
Maximum stage recorded eoncurrently with abnormal high tide.

¥% Stages of Housatonic River at Devon, Connecticut near the mouth
remained 2 to 3 feet above predicted tides throughout the flood.
Maximm river stage occurred during abnormally high predicted

low tide.

N

Concurrent
Tide Condition
at Derby, Conn.

A‘bnormal?
Near normal high

Normal high

hbnormal**



hurricane Connie brought & to 8 inches of rainfall to the basin, but
very little runoff occurred due to the unususlly dry antecedent con=-
ditions. However, when hurricane Diane produced record samounte of --
precipltation, between 10 and 13 inches, on regions previously sabtu.-
rated by the rainfall of hurricane Connle runcff of record proportions
occurrved. Most of the raln fell in a 2l-hour period between T &.m, 18
August and T a.m. 19 August 1955. The failure of many dems and bridges
contributed substantlially to peak discharges., Natural and modified
profiles of the 1955 £lood in Ansonie are shown on Plate No. 1-2.

(5) - October 1955, The flood, occurring as the result of the
storm of 14.17 October 1955, was confined to southwestern Comnecticut
snd western Massachusetts., It was the second largest flood of record
in lower portions of the Naugatuck River besin. Abnormally high tides
contributed to the flood stages in the communities of Derby and Ansonila.

6. FLOOD FREQUENCY

The frequency or percent chance of occurrence of flood discharges
was determined from records of all geging stations in the Naugatuck
and adjacent river basins. The frequency anealyses were made in ac-
cordance with procedures set forth in ER 1110-2-1450. Baged on & re-
glonal analysis, the skew coefficient adopted for the Neugatuck River
basin was 1,0, Natural and modified pemk discharge frequency curves
at Maple Sireet bridge, epplicable to the Ansonia reach, are shown on
Plate No. 1“50

T. ANALYSIS OF FLOODS

2. QCeneral, Analyses of all recent floods end the development of
the standard project flood for the entire Naugatuck River basin were
made and reported in the "Interim Report on Review of Survey, Housetonic
' River. Basin, Naugatuck River," dated 30 June 1958.

For purpcses of establishing the value of upsiream reservoirs
and for hydrologlic and hydraulic analyses, the Naugatuck River basin
wes divided. into subdivisions and routing reaches, The component hydro-
graphs for the basin subdivisions were either obtained from gaging
station records or developed synthetically from the cbserved hydro-
graphs and rainfsll data of comparsble gaged areas. Component hydro-
graphs were routed downstream to determine their contributions to the
flood peaks at Ansonisa using the Progressive Average-lag Method of
flood routing.



" b, Effect of tide and Housatonic River discharge., Water sure
face levels in the Ansonia-Derby ares are affected by concurrent
flows in the Housatonic River st the mouth of the Naugatuck River
and the flow in the Neugstuék River, Stages at the confluence of -
‘the Naugatuck and Housatonic Rivers are alsc influenced by tide con=-
ditions in Long Island Sound which in turn affects stages in the
Angonia-Derby area., Table 1-6 shows a tabulstion of the relstion.
ships between discharge, stage and coastal tides during recent major
fioods.

8. EFFECT OF RESERVOIRS

- The flood control plan for the Naugatuck River includes 7 flood
control dams and reservoirs, namely, Thomaston, Hall Meadow Brook,
East Branch, Northfield Brook, Black Rock, Hancock Brook and Hop
Brook. At present Thomesion, Hall Meadow Erook and East Branch Dams
are completed. Northfield EBrook and Hancock Brook Dams are under
éOﬁstrﬁbtion," and Black Rdc’k""and'ﬂdfp' Brook Dams are ﬁréééﬁtl:f'ﬁbing’"
designed. The effect of this system of reservoirs on past floods is
shown in Teble 1-7 end Plate Nos. 1-2 and l-k. In the design of the
Ansonia-Derby locel protection project it is assumed that this system
of reservoirs is complste and regulated as outlined in the Master
Meanual of Reservoir Regulation for the Housatonlc River basin, dated
J\_J.ne 196,'|'o .

9. STANDARD PROJECT FLOODS

a. Neugatuck River. The standard project flood developed for
the Naugatuck River, as described in the "Interim Report on Review of
Survey, Housatonle River Basin, Naugatuck River," dated June 1958, will
be used as criteria for establishing design grades for the walls and
dikes on the main river. The standard project £lood was based on the
standard project storin rainfall, s deseribed in Civil Engineer Bulletin
No. 52-8;, and unit hydrographs derived from snalyses of record floods.
The storm was oriented in the lower portion of the Naugatuck River basin
to determine the maximum flows at Ansonia with the proposed system of
reservoirs in operation. A mass rainfall curve and isohyetal mep of the
gtandard project storm end flood hydrographs at Ansonis ere shown on
Plate Ne. 1-5,

b. Beaver Brook. The stendard project flood developed for Beaver
Brook is described in the "Interim Report on Review of Survey, Ansonia-
Derby Local Protection, Naugatuck River," dated 13 April 1960, The
standard project storm rainfall for 10 square miles was spplied to a

13
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Flood

Sept

Aug
Oct

SPF

1938
1948
1955
1955

TABLE 1-7

EFFECT OF PROPOSED RESERVOIR SYSTEM IN REDUCING RECENT
MAJOR FLOODS AND STANDARD PROJECT FLOOD - NAUGATUCK RIVER
AT MAPLE STREET AND DIVISION STREET, ANSONIA, CONNECTICUT

(Drainage Area - 306 square miles)

Stage
Discharge Maple Street  Divigion Streat¥®
Natural = Modified¥ Natural = Modified Natural - Modified
(ofs) IC2A (ms1) (msl) (ms) (ms1)
30,000 15,000 (est) 30,0 25.8 21.3 19.6
2,700 15,600 23 =9 188 17k
112,000 54,000 39.6 33.6 27.9 22,6
40,000 23,000 (est) ‘3L.5 . 8.3 23.8 2L.h
148,000 75,000 T 36.1 33,0 (est) 30,0

¥ The proposed system includes the following reservoirs:
Thomaston, Hall Meadow Brook, East Branch,
Northfield Brook, Black Rock, Hancock
Brook, Hop Brook

#¥% Bagsed on estimated tailwater conditions of the Housatonic
River at Shelton

Tide

Abnormal
Normal
Normal
Abnormal

Abnormal



unit hydrograph derived from analyses of record floods. A graphical
description-of the Beaver Brook standard yroject flood is ghown on
Pla.t.e Ko, l1=5.

10. PROJECT DESICN FLOGDS

‘Naugatuck River. The protective works on the Naugatuck River
will be designed for the standard project flood concurrent’ with an ™
ebnormal tide in Long Island Sound. As noted in Teble 1-6, abnormally
high tides have occurred concurrently with floodflows in the Nauga.tuck
and Housatonic Rivers. It is, therefore, considered rea.sonable to
assume that the maximm stage in the Ansonia.-))erby ares would occur:

(1) at the time of the peak dlscherge 1n the Naugatuck River resulting
from the standard project storm centered over that basing (2) with a
concurrent floodflow in the Housatonic River from the ssme storm; and
(3) with an sbnormal tide in Long Island Sound. A peak discherge of
75,000 efs in the Naugatuck River concurrent with a flow of 145,000 cfs
in the Housatonic River and an abnormsl tide results in an a.ssumea water
surface elevation of 29 feet mel in the Naugatuck River at the dowm-
stream end of the protective works nesr Division Street bridge.

b. Beaver Brook. Maximum stages in Beaver Brook result from
various combinations of discharges in the brook and concurrent stages
in the Naugatuck River. The highest stsges in the lower reach, between
the mouth and Station 160400, resulte from the stage of 32,0 feet in
the Naugstuck River, produced by the standard project flood, with the’
concurrent discharge of 1,000 ¢fs in Beaver Brook. Upstresm of Statlion
160400 the maximm stage is produced entirely by the peak discharge in
Beaver Brook. The peak discharge of the Beaver Brook standesrd prolect
flood is 3,180 cfe.

A Pactory building spans the brook Just downstream of Jewett
Street bridge, limiting the normsl channel capacity to about 1,500 cfs.
With surcharge of the opening under the bullding to the level of over-
flow into Beaver Street, a maximm flow of 2,500 cfs cen be discharged.
In August and Octobexr 1955 tobtal storm rainfell in the smounts of 7 and
9 inches were recorded at Ansonia, respectively, and major floods
resulted. It is estimated that the peak flows in Beaver Brook were
approximately equal and ranged from 1,000 to 1,200 ¢fs. Only minor
damage resulted to the factory building. Enlargement of the channel
under the building to satisfy the estimated standard project flood is
considered impractical, hence, a discharge of 2,500 cfs, approximately
80 percent of the standard project flood and twice the flood of record,
has been gelected as the design flood for the Beaver Brook project. It
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is estimated that 2,500 cfs has a 0.25 percent chance of occurrence
in eny one year.

11. MODEL STUDY

It is proposed to make a hydraulic model study of the proposed
protection measures and improvements along the Naugatuck River to
agssure adequate and economic design. A model study is considered
necessary due to the complex flow conditions resulting from the
combination of abrupt changes in chamnel section, skewed bridges and
bends for which hydrsulic losses cennot be reliebly computed. Se-
lection of grades for the dikes and floodwells will be made after
completion of the model study.

PART 1T - INTERIOR DRAINAGE

12. GENERAL

The proposed leyout of the loeal protection project showm on
Plate Nos. 1-9 through 1-12 ig the result of hydrometeorologle and
economic enalyses of the Naugatuck River in the towns of Ansonia and
Darby, Connectlcut. Protection along the east bank will extend from
the hydroelectric plant of the American Brass Company southerly to
the confluence of Beaver Brook. The protection on the west bank is
divided into two sections: (1) from the Ansonia Manufacturing Company
to a point just upstresm of Maple Sireet bridge; amd (2) from the
NYNH&H railroad bridge southerly to a point about 2,000 feet down-
stroam of Division Street bridge. The proposed system of dikes and
walls will intercept runoff from approximately 880 acres of interior
area, Land uses in the interior basin are sbout 60 percent resi-
dential,;, 20 percent commercisl and 20 percent industrial. Develop-
ments in the higher elevations of the drainage basin are largely
residential, The high-value industriel and commercial developments
are located on the narrow flat flood plain adjacent to the rilver.

13. TCOPOGRAPHY
The sides of the river valley slope #teeply to the flood plain
which has s gentle north to south ineclination. The flat flood plain

comprises approximately 40 percent of the total drainage area., Roeds
slope towards the river with gredes as steep as 15 percent.
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14, INTERIOR DRATNAGE BASTN

' The interior drainage basin consists of all contributing areas
from which runoff would be impounded by the proposed dikes and flood-
walls. The total besin has been divided into 10 areas (see Plate
No. 1-8). Areas 1, 3, 6, 8, 9 and 10 are entirely sbove the project
design flood stage. ‘I‘h'é runof:f ‘from these areas will be intercepted -
in drop inlets and carried by pressuré condults to the river; thereby,
substantially reducing the pumping requirements. Aveas 2, 4, 5'and 7
are considered low areas and are all contiguous t6 the protection. '
Drainage will be collected in these aress snd discharged through the’
dikes or walls at the various pumping stations by gravity or pumping,
depending on the conewrrent river stage.

- Information on the existing mmunicipal dralnsge 'sjfa_t'em' is very
sparse. The city drainege plans were destroyed in the 1955 flood with
many otheér city records and no survey was madée to réplace them., Tiald
observations indicate that, for the most part, the system is incapsble
of handling any signiflicent smount of runoff. At the present time -
flows in the upper reaches of the besin sre intércepted by streets run-
ning parallel to the river. Runoff not intercepted by inlets on these
relatively flat streets flows to the intersections with the steeper
streets which slope toward the river. These latter streets conduct
the surface flow at considerable velocity to the flood plain.

15. HYDROLOGIC ANALYSIS

'a. River stage and discharge freguencies. Modified stage fre=-
quency curves for the Naugsbuck River at selected locations are shown
on Piate No., 1l-6., During the evacuation of stored flood runoff in the
upstresm reservoirs, the discharge in the river at Ansonia-Derby will
be maintaired at about 9,000 ¢fs for sustailned period of time. Dis-
charge frequency curves, modified by upstresm resérvoirs, indicate that
a discharge of 9,000 c¢fs will have an average frequency of otcurrence
of once in three years. To minimize the duration of pumping, the design
sump levels for pump activation should be established at or above the
river stage produced by this flow of 9,000 cfs,

be. Coincidence of interior runoff snd river stage. Plate No. 1-7
shows the rainfall rates in the Ansonia area concurrent with high river
stages in the Naugatuck River during past floods, namely: August and
October 1955, December 1048 and September 1938, During all four floods
it would have been necessary to activate the pumps hed the local pro-
tection project been in existence. The maximm hourly rainfall rates

17



during the period of high river sfage were 0,67 inch in 1938 flcod,
0,20 inch in 1948 flood and just over 1 inch in both the October and
August floods of 1955, As previously ‘discussed the’ Nangatuck River
is very flashy and flood steges develép within a few hours after the
beginning of rainfall. In the future, floods in the Naugatuck River
will originate in the wncontrolled aress below the flood control dams
and will develop even more quickly at Ansonia-Derby then in the past.
On the basis of flow duration informetion and the use of the proce~
dure outlined in EM 1110-2-1410, thé récommendéd storm £or the désign
of punming stations should have a 0.3 percent ¢hance of occurrence.
From U. B, Weather Buresu Technical Paper No. 40, su¢h a storm in
Ansonia would have a rainfall rate of approxima’&ely 0,7 1hch per hour.
However, in 30 yeers of record the area has twice experienced rain-
fall rates of 1.0 inch per hour coincident with high river stage.
Considering experienced conditions and the flashy nature of the river,
a design storm of 1.5 inches per hour, or 50 percent greater then the
maximm experienced was adopted. Because of the high value of the
flood plain lands, resulting from intensivé industrial and commercisal
development, it is considered infeasible to reserve areas for tempo-
rary storage of interior runoff,

16. DESIGN CRITERIA ) o
The ériteria used in the design of the pressure conduits, inter-
ceptor storm drains, pump stations_and subdx_'a:l.ns are as ifollqws_; o

" a. Pressure conduits. Pressure condult systems shell be designed
to intercept and_carr;r a _:L(_)(_)-year storm. runoff.

"b. Interceptor drains. Interceptor drains along the line of pro-
tection colleet runoff that would normally flow overland to the river.
They will be designed to carry e l0=year storm with the drain running
full and discherging by gravity.

c. Pump sbations. Pump stations will be designed to discharge
the runcff produced by a rainfall rate of 1.5 inches per hour against
the design river stage.

(1) Vvhere pumping stations ere built into floodwalls, the
pump éischarge line will pass through the wall and the pumps will dis~
charge against the head of water in the river. Where pumping stations
are bullt alongside dikes, the pump discharge line will pass over the
top of the dike.
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_ (2) ‘separate gravity outfells will be provided at each
pumping station end these will be designed for the 100-year storm
nmoff,

"d. Underdrains. Underdrsins will be designed "‘to'. carry flows
based on an infiltration rate of .025 gpm per foot of differential
head per foot of dlke.

" &, Sluice gates. Slulce getes will he installed on all“’p::""es-
sure and gravity discharge conduits that pass through the line of"
protection. The gates will be located on the riverside of ‘the line
of protection and will permit emergency closure in the event of
conduit failure, Flap gates will also be installed on the outlet
ends of all conduits.

1T. DAMAGE POTENTIAL IN PROTECTED AREAS

" The existing industrial and commercial developments on the flood
plain are presently subject to short duration flooding from high
intensity rainfall due to rapid concentration of runoff from the ‘steep
slopes accumulating on the flood plein,” The damage potentiel cannot
be determined precisely becausé the complex overlend Tflow patiern and
the head-discharge relationships 6f the exlsting drainage structures
mey be substantially affected by ice and other debris during critical’
flood pericds. Also the effectiveness of future drainage improvements
by the eity could improve the situation merkedly.

 The proposed drainage systems to be constructed with this project
will prevent eny increase in the flood potential of the low lying in-
dugtrial and commercial ereas by intercepting a large portion of the
runoff from the upper slopes and by providing drainage along the Iines
of protection o prevent impoundment. However, the existing condition
of inﬂeq_uent ghallow flooding inh the streets and on the highly in-
dustrial and commercialized flood plain during short durstion, high’
intensity reinfall will not be completely eliminated unless the city
nmekes significant improvements in the interior drainsge system. It is
estimpted thet with the proposed drainage system, during meximim 100
year rainfall intensities, depth of flow in streets and other natural
weterways might reach depths of 6 inches, Depths of ponding in depres-
sions over present drairage inlets might reach 'l to l.5 feet., This
fleoding would be of relatively short duration, however, probably not
exceaeding periode of more than 1 to 2 hours. In the highly commercial
and industrial areas such flooding is presently experienced and would
result in some inconvenience but due to its short duration, it is
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tolerated with little permsnent damage. This level of ponding is
considered to be within the limits of ponding level "C" as discussed
in EM 1.1.10-2-11!-10.

" Because of the flat topography 6f ‘the flood plain, depths of
flooding from the standard project storm would not be excessive ‘and
would be of relatively short duration, va:rying “Prom 2°t0 3 hours.
Therefore, there would be little threat to humen 1ife, losses vould
not be catastrophic and ponding depths would be within the limits of
stage "D" as described in EM 1110-2-1410.

18. DRAINAGE SYSTRMS

‘Locatiocn, topogrephy and drainage of the 10 interior drainage-
aress are discussed in the following paragraphs. A proposed ﬂrain-
age system that will meet the prescribed criteéria is presented for’
each of the 10 areas. Design discharges for all areas are chown on
Table ]_."80 .

'a. Drainsge Area 1. Area 1 is located northeast of the main
business district of Ansonia on the east side of the Naugatuck River
at the upstream end of the protective works. The area is typlcal of
the stesp, medium concentrated, resideéntial areas of the city with
some scattered small business establishmenhts and the ndrthern portion
of the Americen Brass Company yard. The watershed, consisting of 69
acres, is approximately 3,000 feet in length with a’differential in
elevation from 50 to 300 feet msl. The pattern of overlend flow is
determined by the area’s network of streets, generally running trans-
verse to the slope. Flows exceeding the Yimited capacity of the =
existing storm sewers concentrate on Third Street., In order to coh-
tain end direct these flows to the main collection point at the west
end of the street, a roadway inlet with grating will be insgtalled
across Liberty Street to prevent the runoff from being diverted south-
ward at this point. The water collected in this inlet will be carried
to the west end of Third Street in a 36-inch storm drain. Large in-
lets will be installed at this point to insure complete collection of
existing city drains, the new 36-inch storm drain and the remaindér -
of the surface runoff., At the present time surface flows which ¢ollect
at this location flow down a chute into a 42=inch gravity drain located
in the American Brass Company parking lot which discharges lato the
Naugatuck River.

Drainage from Area 1 concentrating et the west end of Fourth
Street; vhere the gate to the American Brass Company parking lot is
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located, will be plcked up by the existing drains and discharged into
the headrace canal.

- All drainage will be intercepted before 1t gets to the Lower
areas of the American Bress and Farrel Corpora’oion yerds. . This will
considerably reduce’ pumping requirements at the Ma.ple Stréet pumping
station. The runoff will be conducted to the river by existing dralns
and o new préssure condiit. The total drainage design rudoff for the
area is 160 cfs, This will be divided into a flow of 30 cfs which
goes into the process water cenal through c¢ity drains and overlend
flow and a 130 ¢fs flow into the new drainage ',éiréﬁem-'bhoiﬂ”éii' Plate
No. 1=9.” The existing J2-inch grévity drain under ‘the Anerican Brass
Company parking lot from & polnt off the end of Third Street to the
vicinity of the screen house will be’ supplemented with a new ¥2-inch
pressure drain. A new manhole will be constructed west of the screen
housé whére the existing and new drains connect. ' From this manhole &
ney pragsure conduit, varying in size from 48 to 60 inches, wlll be
laid to the hydroelectric plent. _

The elevation of the water in the process water canal or head-
race where it is proposed to discharge 30 ¢fs during the 100~year storm
can be controlled by the normal operation of the existing weir at the
hydroelectric plant. The headrace canal will be protected from the
100-year stormflows coming from the ieservoir to the north by a concrete
wall barricade installed acrosgs thé canal, It is aiticipated that these
flows will be 4 feat higher than normal flow elevation which 1s slightly
- higher than the top of the overflow weirs at the hydroelectric plant.

The barricade will have a 3' x 3' opening positioned to permit
an adequate passage for the Americen Brass Company's process water re-
quirements during low flows. During the 100-year storm, the additional
head on this opsning will considerably increase the flow into the head-
race, but the existing overflow weir south of the barricade will be
capeble of discharging the excess flow into the river. A sllde gate
will be installed to close the opening completely if there is a breach
in the bank of the headrace.

The 100«ysar stormflows have been predicated on a low river
stege at the discherge points. Conditions with the river at the project
design flood elevations outside the grotection and concurrent rainfall
have been considered. As stated above Painfall occurring with the river
at flood crest will be 1.5 inches per hour for desigpn purposes. The
totel flow in Area 1 with this storm will be 50 cfs. This flow can be
handled easlly by the system designed for the 100-year storm.
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" b. Dr € 'A'r”efe'. 2. 'This area 18 represen'&a.tivo of the very
flat nerrow 1o bordering the river through the city. Area 2
18 bovided by the N"a.ugatuck River, Liberty, North Mali end Maple
Streets. IV compr':lses ‘the plant areas of the Anericaa Bm.ss ‘and
Farrel Companies upstrem ‘of Maple Street and” totals' &3 acves, The -
aved {5 highly industrialized with slimost complete doverage by build-
ings or pavement. It is long ahd harrow im shape with & relatively
flat piteh towards the river and Meple Streéet.  'The mimm £iow path
18 approximately 3,000 fedt. ' The ares is underlaid with au exteisive
system of storu and bulldlng drains and two tallraces. Bome of the
individual dtorm drains discharge directly 1atd the river, The rest
discharge into the tallraces vhich also carry process water ‘westes.

' Drainage for ‘this aresa will be provided by imstalling an
intercepting drain along the floodwall and through the comany yaxrds
vhich will comduct both storm rumoff amd process water to the Maple
Street pumping station located soutli of the Maple Street ‘bridge.
Thie drain is designed for & 10-year storm with e cumilative flow of
125 cfs, In addition to storm draln rumoff, subdrsins and city water
wastes also contr:lbute t0 the system. Flow wlll discharge by gra.vity
during mormsl river stages but will be puipéd duriig high Tiver
stages. The punp ectivation level is predica.ted on eriteria outlined
in parsgraph 15. The upstresm end of the new collector. drain begine
with interception of the firat major dutfall pipe, an 18~inch line
that drains the Ameérican Brass Compsiy parking lot. This Yiie, as ~
indicated in the ‘discussion of Drainage Area 1, will have most of the
upstream inlets comtributing to {i diverted to ‘the pressure “conduit’
for Drainage Area 1. Contributions 46 the line under the new 1a.ycmt
will include soime inlets located on the low ares of thé American
Brags Company yerd. The discharge line from this ‘manhole Wwill bé &
Shoinch drein carrying 12 ¢fs, 360% feéet southerlj to d hew maahole
over am existing 18-inch mill draia currently discharging into the
river.

There are three other major outfalls to the river south of -
this location and each will be terminated with a manhole amzd ‘diverted
intc the mew interceptor. Comtributions from these sources imclude
the storm draimage, proceas vater wastes and subdrains. A change 1n
alignment will occur in the draim where it imtercépts the existing
tallrace in the American Brass Company yard. A speciel mamhole will
be comstructed at this point. The discharge lize from this mamhole
will be a U2=imch draim carrying 58 ¢fs. The mext masholé will have
to be positionmed to permit the drainm line to cleer the footings of
the existing viaduct and to minimize the tremch excavation across an
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open storage shed with.a concrete floor. The next manhole will also
be uded For an alighient change directing the drain in a scutherly -
direction in the railroed yard. An intermediate manhole will bé lo=-
cated 350 feet south of this manliole. A new manhole will be located
350 feet further south over ‘an existing 20-inch ‘drain line that
bendles plent waste and mmnicipal storm drainsge from the 'étxféeﬁé
east of the Ferrel Corporation yard. The flow in the inferceptor
will increase to T2 cfs in the l8-inch effluent drain from this mane
hole. The next outfall to be picked up by the interceptor will bve
the tafilrace under the Farrel Corporation yard. This will Yequire ‘
a dpecldl structiré and the desiga discharge 0f 120 cfs from this
point in Aree 2 would bé contailned in the Sh-inch discharge line from
this structure. A menhole south of the Maple Street "bridge'f"'w'ill"ﬁe
used for an alignment change into the pumping station.  This struc-
ture will have a grate %o.collect all local dralhage and éxcessive
overland flows from Area 2. The design discherge from this structure
will be 125 efs.

" ¢. Drainage Area 3. This area is located northesast of the main-
business district of Ansonla on the east side of the river. The area,
containing approximetely 153 acres, is largely residemtial and similer
in development to Arees 1 except somevhat less concentrated. Most of
the area is serviced by & munlcipsl drainage system. The ground gener-
ally slopes towards the river amnd drops sbout 250 feet in a mexirmm
distence of 1 mile. During periods of high rginfall intensities, run-
off from the upper portion of the area collects into a natural drew
which sterts near Greaite Terrace, continues downstream between Ellis
Street and Rockwood Avenue, crossing the intersection of Woodridge and
State Streets, and discharges onto a lerge flat aree between Lock and
Crowley Streets. Outflow emerging from this area presently-convérges
with flows from the southerly sections of the drainage ares at the
intersection of State and North Cliff Streets., A trunk line storm
sewer, located in the bottom of the aforementioned draw, continues
down State Street through the Ferrel Plant and dlscharges into the
river. Extensive roadway gretings and gubter inlets will be installed
at the intersection of State and North Cliff Streets to positively
intercept all overland flow and prevent it from going down Main Street
into Area 4. Total flow from the area for the 100-yesr storm will be
275 cefs. Of this quentity, it is estimated that 250 cf's will be overw
land flow and have to be plecked up in the area indicated above.

The new roadwey grating and gutter inlets on State Street

will be discharged into a 60-inch pipe running down State Street to a
new inlet structure on North Main Street. From this point the 60-inch
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drain will turn southerly to an existing storm drainage structure
that will be rebullt to teke the £0-inch drain., From this point
the drain becomés a pressure condult, emters the Farrel Corporation
yerd end follows the genéral alignment of ‘the ‘existing 20-inch
drain.,’ At & polat west of the railroad tracks between the Farrel
Corporation buildings, another memhole will be added to provide an
alignment change directing the 60-inch conduit in a’ southerly di-
rection, roughly paralleling the new gravity system, to a point
south of the Meple Street bridge. Here another manhole will change
the elignment to direct the drain westerly to the river., The dls=-
charge liné will pass through the floodwall just north of the Maple
Street pumplng station. Existing c¢ity storm drains will be used-
vwhenever possible to supplement the new system. The 20-inch dis-
charge line will be tied into the menhole on the gravity system at
the railroad tracks 1f feasible and the remeinder of the line will
be shandoned.

All memholes on the pressurized section of the line will be
pressure menholes with secured and gasketed fremes snd covers capeble
of withstanding the anticipated uplift at high river stege. The
conduit will have a sluice gate at the floodwall and a flap gate on
the end of ‘the pipe. .

‘With the river st high stage the water elevation at the dis-
charge end of the pressure condult will be elevation 37.0&. Tthe
g-a.te elivations at the beginning of the pressure conduit ‘elevation
are 60.01. These elevations provide a head more thai adequate to dis-
charge the 117 cfs of the design storm during high river stages.

d. Drainage Arvea 4. The watershed of Area 4 is located on the
east bank of the Naugatuck River between Maple Street and Beaver
Brook. It includes the main business district, a downstream resie
dential aree which 1s in the process of being cleared for urban
renewal, and some of the adjacent inland hills which are largely
residential. The area consists of approximately 125 acres, with a
major portion on the very flet low lyilng flood plain, similer in -
topography to Area 2. The maximm flow path 1s approximetely k4,000
feet and drops ebout 100 feet, with most of the chamge in elevation
ogeurring in the upper reaches of the area. The entire area is
pregently serviced by a system of municlpal storm drains which dis-
charge into the river and Beaver Brook. The ares was divided into
subareas o establish plpe sizes for the interceptor drain., It 1s
anticipated that the utility alignments for the southern part of the
area being leveled in preparation for am urban renewal project will
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be changed radicelly. There are no plens showing the proposed layout
avallable at this time. The drainsge layout will be cocrdinated with
the interceptor drain and the pump house when they sre made available.

The upstream end of the interceptor drain for Area b will
begin with an existing catch basin in the municipal parking lot off
the west end of Bank Street. It will intercept a storm drain from
Bank Street and the subdrain piping between the Maple Street pump
station and the Bridge Street bridge. A 2h-inch drain will cerry the
27 c¢fs from this manhole approximately 250 feet south to the next
menhole that will be located over an existing drein in an abandoned
tallrace. The condition of the tallrace is not known. It is assumed
the only flows into it, if any, are from bullding drains. The man-
hole over the tallrace will also be utilized for an alignment change.
The interceptor drain in the reach from Bank Street to Bridge Street
will parallel West Main Street to avoid having to go through the
bridge abutment. The manhole over the tallrace and the new allignment
menhole 300 feet south will pick up the existing catch basins in the
minicipal parking lot. The discharge line from this structure will be
a 30-inch pipe with a flow of 38 cfs and it will be tied into the
existing storm drain menhole at the intersection of Bridge and West
Main Streets. The existing U2-inch discharge pipe from this menhole
currently rung perallel to the south side of the Bast Bridge Street
bridge sbutment and discharges into the river. The section of the
existing drain from the aforementioned intersection to a new manhole
on the line just east of the new floodwall will be incorporated as
part of the interceptor drain. From this manhole the interceptor drain
will take a southerly course and the existing 42~inch drain from this
menhole to the point of discharge in the river will be abandoned. The
flow in the existing 42=-inch drain for this reach will be 75 cfs. In
order for the pipe to carry this flow, the manhole at the intersection
of Bridge and West Main Streets will have to be surcherged less than
1 foot. The existing system is deep enough at all points to avoid
ponding at inlets. The discharge pipe from the new manhole constructed
over the existing 42-inch drain will be a 48-inch pipe that will follow
a southerly course through several manholes provided for alignment
changes to the point where it intercepts the existing 36-inch drain
from the American Brass Compeny's southern plant. The flow from this
manhole will be 106 cfs and will be carried to the next menhole off the
end of Cheever Street with a 54-inch pipe.

An existing 2h-inch tile drain off the end of Cheever Street

15 assumed to be the discharge line for a system of municipal storm
drains. A new manhole will be constructed over this line connecting to
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the interceptor manholé on the 36-ineh drain from Americen Brass’
Company. The flow discharging ‘from this manhole over the’ Cheever
Street drain will be 162 cfs and will be carried southerly fna
60-1inch pipe to the Fromt Street pumping étation, AlL surface run-
off and drainege picked up in the city system south ‘of this point
will be carried to or picked up at the pumping station, It will
amount to 58 cfs for the 1lO-year design storm used for the inter-
ceptor, therefore, the total gravity discharge of a l0-year storm
at the Front Street pumping station will be 220 cfs.

All new drain manholes on the interceptor line close to
the protection wlll bhave grates and the areas in the immediate
vieinity of these manholes will be graded tc divert loeal surface
runoff into them.

In the event of a 100-year storm, field observations indi-
cate that there is not enough inlet capacity in the city storm
drainage system to prevent considereble overland fiow., The general
topography for Area 4 shows a fairly uniform and flat slope rumning
from north to south, therefore, any runoff that is not picked up by
the city storm drains or the new interceptor drain will wind up in
the low area in the viecinity of the Front Street pumping statlon.
Roadway gratings with large inlet capacitles will be provided in
this area to obviate ponding and to diecharge overland flows along
with those in the interceptor into the gravity discharge channel
bypassing the pumping station. This fiow will be 315 cfs and the
gravity discharge line through the protection will be sized ‘o
carry it.

During the project flood with the river at high stege, the
existing storm dralnage system in conJunction with the interceptor
drein will carry the flows from the design storm (1.5 inches per
hour) to the Front Street pumping station where the pumps have been
designed to handle the design flow of 130 cfs. :

e. Drainege Area 5. Area 5 is located on the west bank of the
Neugatuck River and consists of the grounds of the Ansonia Manufeciur-
ing Company located in the flocd plain and an area to the south which
would contribute runoff to the Ansopnia Manufacturing srea via Maple
and River Streets. Maple Street consists primarily of commercial
establishments and residences while River Street is an access road to
the Ansonia Manufacturing and Americen Brass Companles. There igs an
existing system of mmnicipsal drains along the two streets and the
Ansonia plant also has a system of inlets on which there is little
information availaeble.
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A new storm drain interceptor will tile into the existing
system in the vicinity of the bend on River Street, The drainage
collected at this point will include the runoff from the Westside
Shopping Center and Maple Street. The existing storm drain en
Maple Street in the vieinity of the proposed flood gate will be
plugged. The water will be permitted to back up in the existing
drain from this point to the storm draln manhole at the intersection
of Maple and River Streets. From this manhole it will flow down
to the bend in River Street in the existing storm drain and froem
there, into the new 18-inch interceptor beginning at this point.
The new infterceptor runs parallel to River Street collecting all
curb inlets on the street and increasing in size to 36 inches
where, from the last structure, it can be discharged to the river
by gravity or diverted to the River Street pumping station on the
north side of the Ansonia Mamufacturing Company lot. All existing
drains discherging to the river will be plugged and the flows di-
verted to the new interceptor.

During the 100-year storm both street gates will be open
and all flows in excess of the capecity of the gravity bypass ab
the pumping statlion will flow overland through the street gates.
The topogrephy of Maple and River Streets in these areas provide &
natural dlscharge condult to the river for the 100.year runoff,

f. Drainage Area 6. Area 6 is a highly residential erea lo-
cated directly to the west of Area 5. It consists of approximately
42 acres with a maximm flow path of 1,500 feet and a drop of 40
feet. Existing storm sewers from this ares discharge into an exisi-
ing drainage chute on the steep bank to the west of the Angonia
Mamufactwring grounds. Runoff in excess of the storm sewer capaclty
flows down Maple Street and into the river. The low polnt of the
area is in the vicinity of the intersection of Jackson and Meple
Streets. At this point a drainage structure consisting of a rein-
forced concrete trench with a roadway grating extending from curd
on Maple Street will intercept all flows heading toward Area 5.

This structure will plck wp all overland flows from the 100-year
"store In addition to all flows from the existing storm drain lines
that cooverge at this point. The structure will discharge into a

new drainage chute. The discherge at this chute i1s in the unprotected
aree between Meple Street and the new floodwall on the west side of
the Ansonie Manufecturing Company property.

A 100=year storm will contribute 120 cfs to the new strue
ture  and it will be discharged into the new chute with a 48~inch
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plpe. This design will elso eliminate sn additionsl 30 cfs pumping
requirement at the River Street pumping station during a 1.5 inch
per hour storm concurrent with high river stage.

g. Drainege Area 7. This area is located on the west bank of
the Naugatuck River between the NYNHXH reilroced bridge and the tie=
back dike in Derby. It includes land in both the eitles of Ansonie
and Derby. The area 1lg divided into two topographieally different
sections. The low area between the NYNHSH railroad tracks and the
line of protectien is comparatively flat with a maximm difference
of 20 feet in elevation, This section is largely undeveloped except
for a few industrial establishments located adjacent to the railroad
and an open air theater. The upper section, west of the rallroad
tracks, is on a side hill with elevations varying from 40 feet to 160
feet msl., The higher section glopes gently to moderately toward the
river becoming very steep along the border of the flood plain area.
The total area covers 180 acres and the maximm distance traveled by
runoff in the area 1z absut 4,500 feet. The higher area west of the
railread 1s mostly residential with a few commercial establishments.
Much of the high western area is drained by storm sewere or diverted
by the railroad embapkment to a 65 x 0 ineh drain located adjacent
to DPivision Street, between Mill Street, and the river.

- It 1s proposed to construct s pumping station and gravity
cutfall near the end of the existing drain neaxr Divisicn Street
bridge. A drainsge line with surface inlets will be installed along
the toe of the dike noxrth and south frem thie location to intercept
the remaining drainage from the low lying fleod plain area. Ihe '
northerly drein will also have sufficient capacity to cenduet effluent
from a future sewage plant during high river stage.

The interceptor drain along-the dike north of Division Street
begins with a 2h-inch storm drain and culminates with a 60=inch drain
discharging inte the junctien structure "Special Manbele #3". -The flow
in the 60~inch drain will be 118 cfs for the 10-year storm. This ares
at the present time 1s being used 24 the tewn dump. It is the proposed
site for a future sewage treatment plant. The perimeter of the drain-
age area gonsiste of Mill and Divisien Streets and the dlke from the
railroad bridge scuth. . The area to the west of Mill Street except as
noted hereinsfter, is plcked up in municipal drains and 1s conducted to
"Special Manbole #3" by the existing 65 x 40 inch pipe arch along
Division Street.

The interceptor drain along the dike south of Pivision Street
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begine by picking up an existing 2h-inch drain south of the geolf
putting course end terminates with & 4S8-inch drain dischsrging into
"Special Manhole #3". The flow in this drain will be 57 cfs for the
10~year sterm. At the present time the area consists of the grounds
and buildings ef the Charlton Press Compeny rallread tracks and an
outdoor drive~in theatre. The perimeter of the drainage ares con-
slsts of Mill and Division Streets and the dike south of Division
Streat. :

‘ - In the design of the interceptor drains aleng the dike it

was assumed the areas will eventuelly be filled and unifeormly graded.
For design purposes the area was subdivided into smaller drainsge
areas and pipe sizes predicated en the contributicn from each. - It is
anticipated that additional inlet capacity will be added along with
future develepment. The southerly part of Ares 7 between Mill Street
and Ares 8 will be dlscharged in two ways:

(1) An existing drain beginning in the vicinity of the Mill
and Divisien Street intersection south and terminating with
the existing 36-inch drain under Route 8 will handle all sterm drain
runoff when the river elevation is less than the invert of the 36-inch
pipe vhere it discharges just south ef Reute 8, At the present time
the existing line in the vicinity ef the aferementioned intersection
is plugged.

(2) When the river rises above the discharge point of the
existing 36-inch drain under Route 8, the drain will be closed with a
slulice gate and storm drainage will 'ba.ek up in the line to the peint
vhere 1t is presently plugged. At this peint the existing drain will
be lugged and recennected to the drainage structure that leads te
the 65 x 40 inch pipe arch. This connsction will be made with an over-
flow weir that will permit the backed up water in the 2h-inch drain to
get inte the pipe arch and frem there te the pump station for discharge
to the river. The everflow weir will prevent normal flows in the pipe
arch system frem getting inte the existing 2li-inch drain aleong Mill
Street,

he Drainage Ares 8, Ares 8 contalns approximately 60 ecres and
is located adjacent to Route 8 just te the west of Area 7. Presently,
runoff from this area is collected in a mnatural steep channel which is
intercepted at the foot of the slope by a 36-inch conduit under Route 8. .
During the standmrd project flood, backwater would occur in thie con-
duit from the river to within the protected area.
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It is proposed to install sluice and flap gates on the 36-
inch gravity line snd construct a U8-inch pressure conduit with the
inlet above the dealgn fliood level to discharge the runoff from Ares
8 directly into the river. This conduit will carry a flow of 140 cfs
for a 100-year storm. A slulce gate structure will be installed on
the line where it goes through the dike and a flap gate added to the
end of the line., Diking and grading will be required in the vicinity
of the inlet end to divert surface flows from Aree 8 to the conduit.
All manholes on the pressure conduit will be pressure manholes with
secured and gasketed frames and covers capeble of withstanding the
anticipated uplift at high river stage.

i. Drainage Area 9. Area § consists of spproximately 50 acres
of steep residential area to the east of Ares 4, Beaver Brook roughly
parallels its east side and serves as a drainage dlsposel faclility for.
some of the storm drain and surface flows. The total runoff during a
100-year storm hes been computed as 250 cfs. It is estimated that 100
- of's of this total does not go into Beaver Brook either by storm drains
or surface flows. Therefore, the 100 cfs flows to the low point of the
ares i.e. the intersection of Beaver and Central Streets, A drainage
structure with a roadway grating extending from the curb on one side to
the paved parking ares on the other will be corstructed on the south
end ol Beaver Street and the drainage therefrom will be conducted in &
h8~-inch drain across Central Street and into Beaver Brook just south
of the Central Street bridge over the brook. The bed of Beaver Brook
is t0 be lowered in this area to provide adequate head for discharge
of the new street inlet into the brook. With the water in Beaver Brook
at project flood elevation, there will be spproximately 5 feet of heed
available to discharge storm drainage from the new structure, DPivert-
ing these flows from Area 4 will reduce pumping requirements at the
- Front Street pumping station.

Je Drainage Area JO. A large high hill, located on the east side
and overlooking the eity of Ansonia, comprises Area 10. The srea con-
tains approximately 105 acres, with e maximm flow distance of 5,300
feet, The ares is a recently developed, medium density, residentisl
section consisting of single family units, typical. of suburban type
housing, 7The natural slope of the area ig toward Beaver Brook and drops
from alevation 400 feet msl to 150 feet. The streets in the development
divert the excessive surface runoff to Hill Street, which in tuwrn con-
ducts flows to Central Street, _

Runoff which flows down Central Street will be prevented from
entering Area I by the installation of an interceptor at Central Street
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bridge. This interceptor will consist of extensive grating on the
bridge deck which will drop flows into Beaver Brook. The 100-year
- storm flow from this ares will be 295 ofs. This positive inter~
ception also precludes the possibility of adding to the pumping re-
quirements at the Front Street pumping statlon.

19. SURDRAINS

The design of seepsge flows is based on a flow rate of .025 gpm
per foot of differentiel head per foot of dike or floodwell. This
is an approximation based upon incomplete knowledge of the siructures
and is sublect to modification in final. design. Maximuom subdraln
flows will occur with the river at high stage. A 20-foot head on &
subdrain would yield a flow of ,00Ll cfs per lineal foot. With an
8-inch CM subdrain pipe on a .005 slope, the subdrain could run for
550 feet before rumning full. The discharge of subdrains will alweys
be into the new interceptor drains which are designed for a l0-year
storm. The design storm with the river at high stege is considerably
less than this, therefore, with maximm flows in the subdrains, the
interceptor drains will st1ll be running less than full.

The subdrains that are to be installed between the floodwall and
the bulildings from the Maple Street bridge to a point 1100 feet north
on the east bank of the river shall be 12 inches in dismeter. There
are numerous small drains discharging to the river in this area and
because of the lack of space between the bulldings and the floodwalls,
it is planned to use the subdrain as 2 combination drain to pick up
these small flows.



TABLE 1-8

INTERTIOR DRATHAGE DESIGN DISCHARGES
AND RATIONAL FORMULA DATA

Composite
Infiltration Time of 100=-Yaar 10-Year Q%
Ares Factor Concentration Rainfall Rainfall 100«Year 10=Year Rainfall
No. Deho c To Rate Raie Q Q Rate 1.5"/hr.
{acres) (minutes) (inches/hr) (inches/br } (efs) (efs) {(cfs)
1% 69 0.5 30 4,6 3.2 160 110 50
2 L3 0.9 30 4,6 3.2 180 125 60
3 153 0.5 45 3.6 2.4 o715 185 115
) 125 0.7 45 3.6 2.4 315 220 130
5 13 0.9 15 6.4 b4 75 50 .20
6 4o 0.5 20 5.6 3.9 120 - 8o 30
THE 180 0.5 40 3.8 32 340 290 135
8 60 0.5 30 4,6 3.2 140 95 45
9 % 05 20 5.6 3.9 250 175 70
10 105 0.5 20 5.6 ' 3.9 295 205 80

¥ This rate has not been modified for T,

#¥% See text for modification of this drainage ares .
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